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Abstract: 

PURPOSE: To provide a DRAM of memory cell structure which is equipped with 
a trench capacitor and a stacked capacitor, lessened in number of manufacturing 
processes, and capable of restraining a stacked capacitor ground layer from 
increasing in height. 
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CONSTITUTION: Memory cells each composed of a MOS transistor and a 
capacitor are arranged in a matrix for the formation of a DRAM. A trench 
capacitor is connected to one out of a first MOS transistor and a second MOS 
transistor adjacent to each other, and a stacked capacitor is connected to the 
other, the storage electrode 6 of a trench capacitor is formed inside a trench as 
buried through the intermediary of a capacitor insulating film 5 and connected to 
the diffusion layer 9 of the first MOS transistor by a connection electrode 10, the 
storage electrode 17 of the stacked capacitor is formed above the primary 
surface of a substrate 1 and connected to the diffusion layer 9 of the second 
MOS transistor, and the storage electrode 17 and the connection electrode 10 
are formed of the same layer. 
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h 1 H ? X^7^ K^r^A'y^itff 1 7 J: Y) 

o-f, tf y hlftl 3<7)«1 ^e>OSlSS:1g:<«oC <h 

4 f t^4o lot, «a^^fc* ^ ji^r#4^t^s^ofca6^^ 



(8) 



»Bl¥ 8 - 6 4 7 7 9 
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-fe^as i: tr * h mast* ?<ffio;i: S &o 
[0 0 5 7] Sfc, *H»«t tTii. mi o^V-fe 

[ 0 0 5 8 ] *»W«±±aLfc#*Jfi«^R5e* 
tL-6tw-eiiftv» 0 IS?fcffllTN±. X^ffrSMftifcR^ftofc 
ffiiLt, |»»fk^J:^«fbK»*ffitiSL/c**, 3 0 
k e V8K<^fi*nai*^^--"C»*S:ftAL«fkR* 

n >&4tJRi J-y P-? & z t^zX ^flJKtwS^i* 
'J a >»ftRt««t-&*ft tJf ALT t J: Wo ^ 

££o «i»Rl2' LTvU 3>£ffcR*fflv> 

[0 0 5 9] ^Jl-3tltli, y-MIl 4* 
7 >f Kv-;v K^Stftfflv^^ iOf?* 

1 -3 fc LTti, hginy? ^MIO 

^x£^gf£ti#ttL&v^ HJfiffJ l - 3 "COffl 

h l/>fO|Sl±HSiT?*iilfJ: < > 8-* 

[0 0 6 0] mmnx'it, **i^*M*p + n-e*or 

t^r U>fa«<oSEB» («itf6/imgK) #n 
>co-T *>i£A^£ 5 P + Hi: 3*ut»«*fflv*£:: 
tt-CHo Sfc, BPSG*ifflv^:a«l£ft, BN 

>f sfvftAKJ: n+ St SfLfcSStfflv^c: fc fc-e 
tfc, :(0n*8«0«fii:ii, PSG^AsS 
GtzXhmtmn. POC I 3 KJ:*»ffil£tt*/Hv>* 

[o o 6 i ] i£iSM-c(±, H/mt^^^u- 
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1 7 fc IfilftR 1 2 ' tOMi:yu-ht*18XVtt 
[0 0 6 2] HJfi«l"C(±, pixe^y^StftS 

Lfcri*, e * * * ;i/Ji 2 £^J&-£f\ S 

io £tf 3Me VSKOj&paWffi-ejKnvXJiW**^ 
ftALTML-CUv^o p + Si36«l«oftte 

^$Mt*i»R4 2 rtfW"C* < . hU>^4Of<0«B^S: 
[0 0 6 3] hU>^4 0 5 pM3K«e(±, lEy^ 

20 liin 7 ^)¥H3&R ie*«, n 

<D h U 9 y ? F^r^^'y^litS^lft 

[0 0 6 4] HflSWCIi. *ff*«6. 1 7X^1/- 
fe**, QtmZA s S G^tc J: i9@fflfe£tfcLTi J: ^ U 

30 6, 1 7SaVl/- Mil 8i:^o>f ^ 

plfctS^tttHo 5t>^ »OTfi6, 17& 
Mil 8Wtfftt L-C, ^ttfli/'J n yj^ 
ofgHV/'^v, ^-7^y'Jny, W7rxy 
ijn> f W, Ta, Ti, Hf, Co, Pt, Pd$^ 

[0 0 6 5 ] LT«±, nft^^MOSh7> 

40 ;us i^2 ft natw-f&Cli: t)PTtg-C*&o ^O^. * 

[0 0 6 6 ] 

so H/>f*t^y^ix^7^ K^r^r^^v^ £$cV^T7K 



■(9) 
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[01] ilOHffiMt;i^^NANDlDRAM(7)-t 

■ [02] Sl^tlA-A' BrffiHo 
[03] ilOMB-B' Kffffiglo 
[04] HlO*«C-C 8ffM0 o 
[0 5] *l^**«W«itXg**1-»fiHHo 
[0 6] »lcO*ttfO^M3iXfI^^-f»fS0o 

[07] *io*ttfflio«iixg«:^-*-iBfmiao 

[0 8] »lO|ISg^J^^aiXg^^t-Sff®0o 
[09] »2 0||;ifcWK«;bSNANDS!DR AM<0-fe 

[0 10] 0 9<O£ct&A-A' Iff® EL 

[0 11] *2<?5ltift«^3HJBXSt^1-»fmHo 

[0 12] *2<^Hifeffl|0»iSXg*:^-rBfBiao 

[01 3] *3O||;te«U«:b£NANDMDRAM«0 
-b;VTU>f «r^1-^Fffi0 Q 

[0 14] 01 3<7>3ct&A-A' Bfffi0 o 

[01 5] H4 OUSfi^ltC^^^DR AM-fe;ur U-f * 
^rt¥ffi0o 

[0 16] 01 SfiO^tiA-A' BfffiHo 

[0 17] 01 SO^IA- A' S!fM0 o 

[01 8] »5©Hifc«H«*)*lfftJSLlf y hiBWS; 
0>*'J -b ^£^1-^00 

[01 9] 01 8 »fffi0 o 

[020] a^oilttwu«:b£2>- : ev-fc;i'i If* h 

[02 1] 02 0(7)MA-A' BfrM0o 
[02 2] H2 0O*aB-B' WFMBIo 



16 

[02 3] 02 O^tlC-C Bfffi0o 

[024] me<Dmmm(om&j:u^m-rmmmo 

[02 5] »6O**fiOT<0«fixe*r^+»fffiHo 
[02 6] »6^HJfc«W«iSXe*5rr»fffiHo 
[02 7] ^>f^t^y^ffll^:K(7)NAND 

Sl^^ty *t;^*^i- i Fffi0o 

[02 8] X* y ^ K**'^>* t h U * 9 

[IftORW] 

2 — p fflo. tf^yt ;i/j&fiJB 

4- - h 

5- **/<->*J6«lt (#lo**^5/**fi*l«) 

6- hb>f*t^>^ffl*«t (*10|»IS) 

7- r- M&ttR 

MIS (7- Kifc) 
9-nIH£»WI 
1 0-#«tt/<y K 
20 i l --if ^ h$Lrr>^ h 

i 2-mm&mm 

1 3— If * MR 

15-4 U>f*<y KIS8«3>^^ h 

1 6-*^^^">^*6i»B( (»20+t^>5'»ll«) 

30 i 9...^ j* u-yy - yu>9 9 Y 
20-4 UVffiyi/- Mg 

2 5 -SO 

2 6-SO I S if 

2 7—** v 9 h* * * s^z/ ? RXfiJtWtimffl? > ? ? b 

4 2-m z Ffrmmmm 
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